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out virtually any kind of analysis. Sea-based robotic systems must be de-
signed to handle the power problems, the vibration and stability problems,
and the corrosion problems presented by a shipboard environment.

Chemometrics

Analytical chemistry deals with quantitative, numerical concepts and
with data. Chemists use statistics routinely to analyze their data and to
present it, but usually at an elementary level. A relatively new subfield
within chemistry is chemometrics. Chemometrics involves the application
of multivariate statistics, mathematics, and computational methods to chemical
measurements. It exists at the interfaces among the larger fields of chemis-
try, mathematics and statistics, and computer science. The goals pursued
are varied and include designing and selecting optimal measurement proce-
dures and experiments, gathering the best-quality analytical data, and glean-
ing the maximum amount of useful chemical information from the data.
Specific areas of focus include statistics, sampling, experimental design,
optimization, signal processing, factor analysis, resolution, calibration, modeling
and parameter estimation, structure-property relations, pattern recognition,
library searching, and artificial intelligence. Statistical thinking and meth-
odology pervade this list, although the emphasis varies among items. Mar-
tin et al. (1988) suggested that application of chemometric methods to data
obtained from marine samples could help classify organic components in
samples, detect patterns in the data that merit further study, and serve as a
noise filter.

The progress of the field of chemometrics can be traced with the aid of
a series of six review articles published at 2-year intervals in Analytical
Chemistry (for example, Brown, 1990) which cover noteworthy advances.
A series of recent textbooks also cover the field (for example, Massart et
al., 1988). Recent topical reviews on subjects related to multivariate analy-
sis of analytical data have appeared (for example, Jurs, 1990). Relatively
few formal courses in chemometrics exist at either the undergraduate or
graduate level. Chemometrics education is largely ad hoc, via short courses,
symposia, textbooks, and tutorials. A compilation of tutorials taken from
Chemometrics and Intelligent Laboratory Systems is available (Massart et
al., 1990). Topics included are experimental design and optimization, sig-
nal processing, multivariate calibrations, and model building. This brief
discussion of chemometrics is meant to provide sources of details about
chemometrics methods rather than giving the basic information itself. The
books and review articles cited provide a thorough introduction to the major
topics covered here that could be important for ocean measurements.

Experimental design, response surfaces, and optimization of experiments
are all important components of chemometrics. Many trade-offs exist among